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reinvestigation of the molecule. The calculations also revealed a decreasing singlet-triplet gap and low-energy triplet states as the coordination geometry changed from the nearly SQP TC-3,3 complex to the TBP TC [5] [6] 6 complexes. Thermally accessible triplet states are a distinct possibility for 6,6)(NO)], which would explain its apparent instability.
The lowest-energy singlet and triplet states of the [Co(TCn,n)(NO)] complexes (n = 3-6) were optimized with the B3LYP, OLYP, and PW91 functionals and the 6-311G (d,p) basis set. In general, the hybrid functional B3LYP led to a broken-symmetry 45 M S = 0 solution as the ground state, whereas the pure functionals Scheme 1. Dianion of an [n,n]tropocoronand (n,n-TC) ligand.
PW91 and OLYP led to closed-shell ground states. Interestingly, 50 depending on the starting point of the optimizations, two distinct triplet states, denoted T 1 and T 2 in the discussion below, could be obtained. The T 1 state may be described as low-spin S = ½ Co(II) ferromagnetically coupled to a NO radical, and the T 2 state may as a high-spin S = 2 Co(III) antiferromagnetically coupled to an S 55 = 1 NO -anion. 3] , prepared in situ by deprotonation of the free ligand with NaN(SiMe 3 ) 2 , afforded 3) ] in 69% yield after crystallization from toluene. The reported S = ½ ground state of 3) ] was confirmed by solution Table 1 . Energies (eV) of the triplet states T 1 and T 2 , relative to the lowest-energy -3,3) -6,6) Perhaps the most interesting conclusion from Table 1 is that   45 the singlet-triplet gap of the complexes decreases monotonically as the linker length n increases from 3 to 6. Because the coordination geometry of the Co changes from nearly SQP for n = 3 to TBP for n = 5, 6, we chose to examine the energetics of the linker-free model complex 50 [Co(ATI) 2 (NO)] (ATI = dianion of aminotroponimine) as a function of the NNNN dihedral, Θ, defined as the dihedral angle between the two five-membered aminotroponiminate chelate rings, shown in Figure 3 . Figure 3 strongly geometries of this complex. For TBP geometry, the orbital energy of the d x 2 -y 2 orbital is significantly lower than that of the SQP geometry, resulting in a lower HOMO-LUMO gap for the former structure. This MO picture thus provides a plausible explanation for decreasing S-T gaps with increasing linker 15 lengths (n = 3-6) in CoNO tropocoronand complexes.
As shown in Table 2 , the calculations do a fair job of reproducing the experimentally observed CoNO geometric parameters of [Co(TC-n,n)(NO)] for n = 3-5. The hybrid functional B3LYP overestimates the Co-N distance by up to 20 0.06 Å, whereas the pure functionals PW91 and OLYP underestimate this distance by up to 0.07 Å. For 5) (NO) ], all three functionals appear to overestimate the CoNO angle by about 10°. Although these errors are slightly on the high side, they are still within acceptable limits, given that 25 we have not made any attempt to model the solid-state environments of the molecules in question.
The twist angle Θ, (Figure 3 ) provides a measure of TBP distortion relative to a SQP base geometry. For the experimental [Co(TC-n,n)(NO)] structures, the Θ value 30 indicated in Figure 3 is 0°, 34.4°, and 35.4° for n = 3, 4, and 5, respectively. For the B3LYP [Co(TC-n,n)(NO)] structures, Θ is 0°, 37.9°, 55.2°, and 53.5° for n = 3, 4, 5, and 6, respectively. Thus, the calculations do not reproduce the observed dihedrals in an entirely satisfactory manner. Nevertheless, the S-T gaps Finally, a brief word is warranted on the open-shell states of the various complexes. Thus, Figure 5 depicts the B3LYP/6-311G (d,p) spin density profiles for the S 0 , T 1 and T 2 states of [Co(TC-6,6)(NO)], which we chose as a representative 45 example, and Table 3 presents the Mulliken spin populations for the T 1 and T 2 states of all four CoNO complexes. We encourage the interested reader to verify that spin populations in Table 3 are consistent with the qualitative descriptions of the T 1 and T 2 states given above.
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Conclusions
In summary, we have confirmed that 3) 
